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(57) ABSTRACT 

A reference position of any size recording Sheet P within a 
sheet feeding cassette is located on a front Surface Side. 
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FIG. 5 
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FIG. 6 
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INK-JET RECORDING DEVICE AND CONTROL 
METHOD THEREOF 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an ink-jet record 
ing device, and more particularly to an ink-jet recording 
device where necessary operations can be performed from a 
Specific one direction. 
0003 2. Description of the Related Art 
0004 Recent use trend of the ink-jet recording device 
(printer) is that the recording device is connected not only to 
the computer but also to other kinds of devices, Such a 
television and a VTR. There is a growing tendency for the 
printer installing location to change from the desktop to a 
family member gathering location, Such as a living room. 
Under this circumstance, the printer is proposed which 
allows the user to make an access to the printer from the 
front side of the printer with the intention of loading of the 
ink cartridge, Setting of recording sheets and taking out 
thereof, allowing for the need that the printer will be used 
Stacked on other devices. A typical example of Such is 
described in U.S. Pat. No. 6,276,852. 
0005 For techniques of low-profile printers, reference is 
made to U.S. Pat. Nos. 6,340,256; 6,296.407; and 4,698,650. 

SUMMARY OF THE INVENTION 

0006 An object of the present invention is to provide an 
ink-jet recording device which is improved to have a further 
size reduction. 

0007 To achieve the above object, according to an ink-jet 
recording device of the present invention, a direction in 
which a recording medium is inserted into and drawn out of 
a device body and a direction in which a recorded recording 
medium is drawn out of a medium discharge portion are the 
Same, and the direction is different from a transporting 
direction of the recording medium in a transporting System, 
wherein a Surface through which the recording medium is 
inserted into and drawn out of the device body, and a Surface 
through which the recorded recording medium is drawn out 
of the medium discharge portion are the Same, and reference 
positions of the recording media in the medium feed portion 
are located closer to that Surface. 

0008. In another ink-jet recording device, the mainte 
nance unit is confronted with the recording head at an end 
of a reciprocatively moving region of the carriage located 
closer to a predetermined Surface of the device. 
0009. In an ink-jet recording device, a transporting sys 
tem for transporting a recording medium from the medium 
feed portion includes pickup roller for picking up a record 
ing medium placed in the medium feed potion, and a U-turn 
roller for changing a transporting direction of the recording 
medium So as to invert a main component of a vector 
representing a transporting direction of the recording 
medium picked up by the pickup roller. In the transporting 
System, a bottom of the U-turn roller is located at a position 
which is lower than the pickup roller as viewed in the height 
direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.010 FIG. 1 is a front view perspectively showing an 
outward appearance of an ink-jet recording device according 
to a first embodiment of the invention; 
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0011 FIG. 2 is a plan view showing a major construction 
of the ink-jet recording device shown in FIG. 1; 
0012 FIG. 3 is a front view showing a major construc 
tion of the ink-jet recording device shown in FIG. 1; 
0013 FIG. 4 is a rear view showing a major construction 
of the ink-jet recording device shown in FIG. 1; 
0014 FIG. 5 is a left-side view showing a major con 
struction of the ink-jet recording device shown in FIG. 1; 
0015 FIG. 6 is a top view showing discharging positions 
of recording media having different sizes located in a sheet 
discharge tray in the ink-jet recording device shown in FIG. 
1 according to the first embodiment of the invention; 
0016 FIG. 7 is a front view perspectively showing an 
outward appearance of an ink-jet recording device, accord 
ing to a Second embodiment of the invention; 
0017 FIG. 8 is a plan view showing a major construction 
of the ink-jet recording device shown in FIG. 7; 
0018 FIG. 9 is a front view showing a major construc 
tion of the ink-jet recording device shown in FIG. 7; 
0019 FIG. 10 is a rear view showing a major construc 
tion of the ink-jet recording device shown in FIG. 7; 
0020 FIG. 11 is a left-side view showing a major con 
struction of the ink-jet recording device shown in FIG. 7; 
0021 FIG. 12 is a front view perspectively showing an 
outward appearance of an ink-jet recording device according 
to a third embodiment of the invention; 
0022 FIG. 13 is a plan view showing a major construc 
tion of the ink-jet recording device shown in FIG. 12; 
0023 FIG. 14 is a front view showing a major construc 
tion of the ink-jet recording device shown in FIG. 12; 
0024 FIG. 15 is a rear view showing a major construc 
tion of the ink-jet recording device shown in FIG. 12; 
0025 FIG. 16 is a left-side view showing a major con 
struction of the ink-jet recording device shown in FIG. 12; 
0026 FIG. 17A is a side view showing a cover member 
in the first embodiment of the invention, and FIG. 17B is a 
side view showing a cover member in the first embodiment 
of the invention; 
0027 FIG. 18 is a plan view showing a major construc 
tion of an ink-jet recording device, which is a fourth 
embodiment of the invention; 
0028 FIG. 19 is a front view showing a major construc 
tion of an ink-jet recording device as the fourth embodiment 
of the invention; 
0029 FIG. 20 is a rear view showing a major construc 
tion of an ink-jet recording device as the fourth embodiment 
of the invention; and 
0030 FIG. 21 is a left-side view showing a major con 
Struction of an ink-jet recording device as the fourth embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0031 Embodiments of the present invention will be 
described with reference to accompanying drawings. In the 
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drawings, Same reference numerals will be used for desig 
nating members, components, portions and others which 
have similar to or equivalent constructions and functions, for 
Simplicity. 

0032 (Embodiment 1) 
0.033 FIG. 1 is a front perspective view showing an 
outward appearance of an ink-jet recording device, which is 
a first embodiment of the invention. FIG. 2 is a plan view 
showing a major construction of the ink-jet recording device 
shown in FIG. 1. FIG. 3 is a front view showing a major 
construction of the ink-jet recording device shown in FIG. 
1. FIG. 4 is a rear view showing a major construction of the 
ink-jet recording device shown in FIG. 1. FIG. 5 is a 
left-side view showing a major construction of the ink-jet 
recording device shown in FIG. 1. FIG. 6 is a top view 
showing sheet feeding positions of recording media having 
different sizes located in a sheet feeding tray in the ink-jet 
recording device shown in FIG. 1 as the first embodiment of 
the invention. 

0034. As shown in FIG. 1, an ink-jet recording device of 
the embodiment includes a sheet feeding cassette (medium 
feed portion) 10, a sheet discharge tray (medium discharge 
portion) 11, ink cartridges (ink Supplying body) 12, and 
cartridge loading portions (ink Supplying body loading por 
tion) 13. The sheet feeding cassette 10 for feeding recording 
sheets (recording media) P is located in a lower part of a 
front surface 14a of a device body 14 with respect to a height 
direction A of the recording device. The sheet discharge tray 
11 into which recorded recording sheets P are discharged is 
located in an upper part of the sheet feeding cassette. A 
plurality of ink cartridges 12 (of four colors, black, cyan, 
magenta and yellow in this instance) containing inks used 
for recording are located on the right Side when Viewing the 
front Surface 14a of the device body, and are detachably 
attached to the carriage 19 directly. The cartridge loading 
portion 13 is defined by a Space allowing the ink cartridges 
12 to pass therethrough, and are provided in a receSS 
extending to the interior of the device body 14. The cartridge 
loading portion 13 is a Space ranging from an opening 13a 
formed in the front Surface 14a of the device body 14 to 
cartridge loading parts (not shown) of the carriage 19, which 
are formed in the interior of the device body 14. Recesses to 
which the sheet feeding cassette 10 and the sheet discharge 
tray 11 are Set may be formed in a State that those are 
Surrounded by the device body 14 (no openings are formed 
in other surfaces of the device body 14 than the front surface 
14a). Alternatively, one or more number of surfaces of the 
device body other than the front surface 14a are opened (for 
example, no top plate is formed). With the structure that the 
recesses are formed while being Surrounded by the device 
body 14, a chance that the user directly touches the trans 
porting recording sheet is lessened. Accordingly, erroneous 
operation by the user rarely occurs to thereby provide a 
reliable ink-jet recording device. 

0035) A cover member will be described with reference 
to FIGS. 1, 17A and 17B. Each of FIGS. 17A and 17B is 
aside View showing a cover member in the first embodiment 
of the invention. Cover members 16a and 16b (indicated by 
one-dot chain lines in FIG. 1) may be provided, respec 
tively, for the openings of the cartridge loading portion 13 
and the sheet discharge tray 11. When the cover members 
thus provided are opened downward, those may be utilized 
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as an insertion guide for the ink cartridges 12 and a take-out 
guide for the recorded recording sheet P. In this regard, the 
operability of the ink-jet recording device is improved. Use 
of the cover members prevents dust from entering into the 
device body 14 to thereby minimize dust from attaching the 
recording sheet, and hence to minimize degradation of 
recording quantity. In the explanation above, the cover 
members 16a, 16b and 16c are all opened downward. If 
required, those cover members may be opened upward, to 
the right or left, or opened in a double-leafed hinged door 
manner. An opening angle of each cover member is about 
90 in the illustrated instance; however, any other suitable 
angle than the angle of 90 may be used. When a guide for 
the ink cartridges 12 or the like is assigned to the cover 
member, 90 of the opening angle with respect to the front 
surface 14a will provide improved operability. 

0036) While the cover members 16a and 16b are separate 
members, a common cover member 16c maybe used which 
covers a major portion of the front surface 14a of the device 
body 14 (including at least the openings of the cartridge 
loading portion 13 and the sheet discharge tray 11), as shown 
in FIG. 17B. The same thing is true for the medium feed 
portion in a case where the sheet feeding cassette 10 is not 
used. 

0037) Since the cover members 16a, 16b and 16c are 
provided, an operating Sound of the device body is reduced. 
In particular, use of the cover member 16a prevents ink mist 
and the like from Scattering through the opening 13a when 
the carriage 19 is operated. Further, there is no chance that 
the user mistakenly touches the operating carriage 19, the 
deterioration of the recording quality is prevented. 
0038. In the embodiment, the cartridge loading portion 
13 is formed with a single Space corresponding to the plural 
ink cartridges 12. If necessary, it may be divided into Spaces 
corresponding in number to the cartridges. All of the ink 
cartridges 12 (four ink cartridges in this embodiment) are 
arranged on the carriage 19 in the width direction B. Those 
ink cartridges (for example, of those four cartridges, two 
cartridges are Stacked one on the other and the remaining 
two cartridges are also Stacked or all of the four cartridges 
are stacked one on another) may be stacked in the height 
direction A. 

0039 The user directly accesses each ink cartridge 12 
from the front surface 14a of the device body 14, removes 
the ink cartridge, and attaches a new cartridge thereto. In this 
way, the ink cartridges 12 can readily be replaced with the 
new one, regardless of the device installing location. 
0040. In the instant embodiment, the ink cartridges 12 
contains of inks of black, cyan, magenta and yellow. To 
increase the image quality, the cartridges may contain So 
called photo inks of light cyan, light magenta, dark yellow, 
and the like. In this case, the number of cartridge loading 
parts on the carriage 19 is 6 or 7 depending on the number 
of kinds of inks used. The ink cartridge of black ink, for 
example, may be larger than the cartridges of other color 
inkS, depending on an amount of ink used. Those different 
color ink cartridges may be combined into a single cartridge, 
i.e., a multicolor ink cartridge. 
0041. It is preferable that the installing surfaces of the 
sheet feeding cassette 10, the sheet discharge tray 11, the ink 
cartridges 12 and the cartridge loading portion 13 are 
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Substantially parallel to one another, Since the device body 
14 is more reduced in thickness. It is more preferable that the 
installing Surfaces are Substantially parallel to one another 
(Substantially parallel to a surface defined by a width direc 
tion B and a depth direction C), since the device body 14 is 
most reduced in thickness. It is considered that “the install 
ing Surfaces which are Substantially parallel to one another' 
involve those installing Surfaces which are inclined at angles 
within +10. Similarly, it is considered that “the installing 
surfaces which are substantially horizontal to each other” 
involve those installing Surfaces which are inclined at angles 
within +10. 

0.042 An operation switch (operation system) 15used for 
operation the ink-jet recording device is located on the front 
surface 14a. In a case where the operation switch 15 is thus 
located on the front surface 14a of the device body 14 or a 
Surface Similar to the front Surface (for example, a Surface 
stepped down from the front surface 14a in the direction C), 
the user more easily operates the operation Switch than in a 
case where the operation Switch 15 is located on the upper 
surface 14b, side surface 14c or the like. In this regard, the 
resultant ink-jet recording device is user friendly. Further, 
articles may be placed near the upper Surface 14b and the 
Side Surface 14c. In other words, a Space around the device 
body 14 is more efficiently utilized. 
0.043 A normal line with respect to the front surface 14a 
or a Surface Similar to the front Surface is vertical to a plane 
defined by the directions A and B. It is not essential that the 
normal line and the plane are vertically angled. If necessary, 
it may be smaller than the vertical angle (the Surfaces are 
greatly inclined with respect to the user) . The Surfaces 
maybe not only plane Surfaces but also curved Surfaces. 
When the front Surface 14a or a Surface similar to the front 
Surface are thus inclined from its vertical direction, the user 
Sees the front Surface 14a with good Visual recognition, 
further, the areas of the front Surface 14a or a Surface Similar 
to the front Surface are increased. If So done, the operation 
Switch 15 installed there is increased in size and number to 
lead to improvement of the device operability by the user. 
The operation system may include a display portion 15b of 
LCD or LED or an insertion slot 15a for a semiconductor 
memory, in addition to the operation Switch. The display 
portion may be a touch panel. It is preferable that connection 
terminals to PC or STB is also provided on the front surface 
14a Since the operability is improved. It is Suggestible that 
the connection terminals which will be normally connected 
are provided on the rear Surface. If So provided, connection 
cords are not seen from the user and hence; its aesthetics is 
not harmed 

0044) A direction in which the sheet feeding cassette 10 
is drawn out of (or inserted into) the device body 14, a 
direction in which a recorded recording medium is drawn 
out of the sheet discharge tray 11, and a direction in which 
the ink cartridges 12 are each drawn out of (inserted into) the 
cartridge loading portion 13 are each Substantially the same. 
0.045. Here, “substantially the same' direction means that 
main components of vectors representing the inserting or 
drawing-out motions of things have Substantially the same 
directions. The same wording also means that even if the 
inserting or drawing-out motions of things have Some vector 
components in the height direction A and the width direction 
B, the main components of the vectors consistently have the 
depth direction C. 
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0046) With such a construction, the user may access the 
ink-jet recording device for its maintenance in only one 
direction. An ink-jet recording device having an excellent 
operability is realized. In particular at the time of ink 
cartridge replacement, there is no need of opening the covers 
applied to plural Surfaces (for example, the front Surface 14a 
and the upper Surface 14b) of the ink-jet recording device. 
The maintainability of the device is considerably high, and 
at the time of replacement work, the necessity of rearranging 
the related portions (particularly the upper Surface 14b) is 
lessened. 

0047 A location in which recording media are placed 
may be a tray construction or a cassette to be attached to and 
detached from the device body. In the embodiment, a tray 
construction is used for Storing discharged recording media, 
and a cassette construction is employed for Storing recording 
media therein and Supplying the same therefrom. 
0048 And, in particular when the cassette is used, the 
inserting direction and the drawing-out direction, respec 
tively, represent a direction in which the cassette Storing the 
recording media therein is inserted into the device body and 
a direction in which Such a cassette is drawn out of the 
device body. 
0049. When the insertion slot 15a for a semiconductor 
memory or a PC card is provided, it is preferable that 
directions in which the semiconductor memory or the PC 
card is inserted into or drawn out of the slot are the same as 
the above-mentioned directions. 

0050. It is preferable that the upper surface 14b of the 
device body 14 takes the form of a plane. If it is a plane, 
documents, files and like may be put on the upper Surface 
14b. When considering that the ink-jet recording device is 
Stacked on electrical appliances, the number of which is 
relatively large in the living room, Such as audio deck and 
Video deck, parts of the ink-jet recording device, which are 
confronted with the legs of those products (generally the 
four corners of the device body 14) are positioned preferably 
in equal levels to thereby Secure its Stable Stacking In this 
case, if the four corners are in equal levels, no problem arises 
if the levels of the remaining parts are not equal. For 
example, projections may be provided only at the four 
corners. To endure a number of Stacked devices, it is 
preferable that the parts of the recording device on which 
another device is Stacked are more reinforced than other 
parts. In this case, it is preferable to design the recording 
device So that the user easily finds the reinforce parts. If So 
done, it is prevented that the user mistakenly handles the 
recording device to damage the device body 14. Some ways 
to let the user know the reinforced parts are description on 
the reinforced parts given on the device body 14 or in its 
instruction manual. 

0051. As shown in FIGS. 2 to 5, the ink cartridges 12 
loaded through the cartridge loading portion 13 and the 
recording head 18 Supplied withink from the ink cartridges 
12 are supported on the shaft 20 within the device body 14, 
and are reciprocatively moved in the main Scanning direc 
tions (in the depth direction C of the device body) when 
those are driven by the carriage motor 21 through drive force 
transmitting unit (not shown) Such as a timing pulley, timing 
belt. The direction of the main Scanning is perpendicular to 
that by the technique in the related art, which reciprocatively 
moves the cartridges and the recording head to Scan in the 
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width direction B of the device, in a horizontal plane. 
Specifically, those members are reciprocatively moved from 
the inner part to this side and from this side to the inner part 
when viewed from the front surface 14a of the device body 
14. 

0.052 And, when the carriage 19 is on the front surface 
14a side of the device body 14, the ink cartridges 12, as 
described above, is directly replaced with a new one through 
the cartridge loading portion 13 from the front surface 14a 
Side, without operating a large cover-like member higher 
than the height of the device body by opening plural Surfaces 
of the device body. With such a construction, replacement of 
the cartridge from the front Surface of the ink-jet recording 
device, which is difficult in the technique of related art, is 
enabled. Influence of the cartridge replacing work on the 
peripheral Space is minimized. The front Surface operation, 
in its real Sense, including the inserting/drawing-out of the 
recording medium, operations to the operation System, and 
the like are possible. Further, Stacking of it on another 
device, and placing of it into a narrow Space of the cabinet 
or the like are easily done. Accordingly, an ink-jet recording 
device which is able to efficiently utilize its peripheral Space 
is realized. 

0053. The main scanning direction of the carriage 19 
(may be defined by a line direction in the case of the line 
recording device in the Serial recording device) is Substan 
tially the same as the inserting/drawing-out direction of the 
sheet feeding cassette 10, the inserting/drawing-out direc 
tion of the ink cartridges 12, and the drawing-out direction 
of the recording sheet P from the sheet discharge tray 11. A 
main component of a vector representing the Scanning 
direction is perpendicular to the transporting direction of the 
recording sheet P. With Such a construction, an operability of 
the ink-jet recording device in which the front Surface 
operation is possible is improved. 
0054) The ink cartridges 12 (opening 13a of the cartridge 
loading portion 13) is disposed to be flush with the surface 
10c of the sheet feeding cassette 10 closer to the surface 14a, 
and the opening 11a of the sheet discharge tray 11. With this 
feature, maintenance operations, Such as replenishment, and 
drawing-out of recording media by the user, and inserting/ 
drawing-out of the ink cartridge, are easily performed. 
0055. Here, the “flush with" involves an offset of the 
cartridges from the surface 10c and the opening 11a within 
which the user may Smoothly perform maintenance opera 
tions. If the offset is within a range allowing the user to 
perform the maintenance operations with his finger in the 
depth direction C (about +5 cm although it is different 
among individuals), no problem arises even when other 
devices (e.g., audio deck Video deck, and the like) is placed 
on the device body 14. 
0056 Most of parts which requires operations of the 
operation System 15 and the like by the user are disposed at 
positions near the surface of the front surface 14a side of the 
device body 14e. Therefore, the invention succeeds in real 
izing an ink-jet recording device which is good in using 
handineSS and high in Space utilizing efficiency. 
0057 Thus, in the ink-jet recording device of the embodi 
ment, the ink cartridge 12 is detachably loaded into the 
cartridge loading portion 13 extending from the front Surface 
to the device body 14 to the interior of the device. Accord 
ingly, the user can attach the ink cartridge 12 to and detach 
from the device body, from outside. 
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0058 For the construction of the ink-jet recording device 
So arranged as to be operated from Such a Specific one 
surface (front surface 14a), particularly as shown in FIGS. 
3 and 4, a sheet discharging System 14i including the sheet 
feeding cassette 10 and the discharge tray 11 and others are 
provided in a region ranging from the center of the device 
body 14 to a side part thereof when viewed from a specific 
surface (the front surface 14a in this instance) at which the 
maintenance or operations are performed, and a mechanical 
System for transporting the recording medium, the recording 
head 18 and the carriage 19, in particular in the case of the 
Serial recording, a recording block 14.g., Such as a mainte 
nance unit including at least a carriage drive System for 
operating it, the capping unit, and the Wiping unit, are 
preferably disposed in a region occupying a side part dif 
ferent from the side part referred to above. When so con 
structed, the device body 14 is considerably reduced in 
thickness, and the recording block 14g part may also be 
applied to another type of ink-jet recording device. For 
example, of the ink-jet recording device under discussion, a 
U-turn path recording device in which the transporting 
recording medium is U-turned and transported and a Straight 
path recording device in which the recording medium is 
linearly passed, and the sheet feeding tray and a sheet 
discharge tray are oppositely disposed on both Sides of the 
recording block 14g may both employ the recording blockS 
of which the constructions are substantially the same. For 
this reason, the recording block 14g may be made in a 
module, to thereby increase a productivity of the ink-jet 
recording device. This is made easier particularly when a 
pickup roller 30, a first transporting roller 24 and others, 
which are to be described later, are provided within the sheet 
feeding cassette 10. 

0059. It is not essential that the sheet discharging system 
14i and the recording block 14g are partitioned by an exact 
plane, but both of them may coexist in a region in the device 
body 14. In the embodiment, the recording block 14g is 
located in the right Side part; however, it may be located in 
the left Side part, if necessary. 

0060 Acable 28 for transmitting a head drive signal from 
a drive signal generator to the recording head 18 is disposed 
So as not to hinder the transporting of the recording sheet P 
and the movement of the carriage 19, and connected to an 
electrical connection part (not shown) via a head relaying 
substrate 29. A flexible member, such as a flexible printed 
circuit, may be used for the cable 28. 

0061. A maintenance system of the recording head 18 
will now be described. 

0062) The ink-jet recording device of the embodiment is 
provided with a maintenance unit 40. The maintenance unit 
performs a wiping operation for wiping out a nozzle face of 
the recording head 18, and a capping operation for SuppreSS 
ing occurrence of nozzle clogging of the recording head 18. 
If necessary, the following functions may be given to the 
maintenance unit: nozzle Sucking of the recording head 18; 
Sucking of ink collected in the cap part 40a; receiving of ink 
from the recording head 18 after a preparatory ink ejection; 
and others. The maintenance unit 40 to be described here has 
all of the functions mentioned above. In this case, the 
maintenance unit 40 includes a cap part 40a, provided in 
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opposition to the recording head 18, which comes in contact 
(preferably close contact) with the Surface of the recording 
head 18 upon occasion to restrict the drying of ink on the 
nozzle face, and in Some cases, is linked with a pump part 
40b to Suck ink, the pump part 40b for sucking ink from the 
recording head 18, a fluid joining part 40c for fluid-joining 
the cap part 4.0a and the pump part 40b, a motor part 40d 
which generates a drive force for making and breaking a 
contact of the cap part 4.0a and a wiping member 40e, and 
transmits it to the cap part 4.0a via a gear train (not shown), 
and the wiping member 40e for wiping out the nozzle face 
(surface) of the recording head 18. The motor part 40d may 
be used as a power Source for the pump part 40b. An ink 
absorbing body, if necessary, may be provided within the cap 
part 40a. 
0.063) Next, the transporting system of the recording 
medium will be described. 

0064. The transporting system includes the pickup roller 
30, the first transporting roller 24, a U-turn roller 25, a 
Second transporting roller 26, and a discharging unit 27, 
which are Successively disposed in the transporting direction 
of the recording sheet P. The pickup roller 30 picks up 
recording sheets P sheet by sheet from the sheet feeding 
cassette 10. The first transporting roller 24 transports the 
recording sheet P picked up by the pickup roller 30 some 
what downward. The U-turn roller 25 U-turns the recording 
sheet P coming from the first transporting roller 24 and 
transports the Same. The Second transporting roller 26 trans 
ports the recording sheet P coming from the U-turn roller 25 
after its direction is changed by about 180. The discharging 
unit 27 discharges the recorded recording sheet P to the sheet 
discharge tray 11. A transporting path through which the 
recording sheet P travels is indicated by a dotted line Q. 
Power is transmitted from a line feed motor 31 to movable 
parts of mechanical components forming the transporting 
System, via a gear train (not shown). 
0065. The pickup roller 30 and the first transporting roller 
24 are disposed within the sheet feeding cassette 10. With 
the inserting/drawing-out of the sheet feeding cassette 10, at 
least a part of it is transportable to outside. More preferably, 
the lower transporting roller 24a is disposed in the sheet 
feeding cassette 10, and the pickup roller 30 and the upper 
transporting roller 24b are both disposed in the device body 
Side. If So arranged, the user can easily remove a trouble, 
Such as jamming, when it occurs at a location near the sheet 
feeding cassette 10, and in this regards, an ink-jet recording 
device having a good operability is provided. Such a 
mechanical arrangement is effective particularly for a case 
where the recording sheet P (in this case, the sheet feeding 
cassette 10) is input to and output from the device body 14 
at an inclination of an angle (about 90° in this instance) with 
respect to the transporting direction of the recording Sheet P 
(that is, for a case where the transporting direction and the 
inserting/drawing-out direction of the recording sheet P is 
different). 
0.066 The pickup roller 30 is provided such that it comes 
in contact with the upper surface (pickup surface 10b) of the 
top recording sheet of the recording sheets P Stacked in the 
sheet feeding cassette 10 at least when the recording sheet is 
picked up. A Semilunar roller or a circular roller may be used 
for the pickup roller 30. 
0067. The first transporting roller 24 includes plural 
transporting rollers (two rollers in this instance), vertically 
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Separated. To prevent recording sheets from doubly being 
transported, it is preferable that the lower transporting roller 
24a of the first transporting roller 24 is standstill or reversely 
rotated till the trailing end of the recording sheet passes the 
pickup roller 30. The lower transporting roller 24a may be 
a separation pad if it has a separating operation. 

0068 Thus, at least some components forming the trans 
porting System, Such as the pickup roller 30 and the first 
transporting roller 24, are disposed in the sheet feeding 
cassette 10. Accordingly, the recording sheet is stably fed 
and transported. 

0069. In the embodiment, the U-turn roller 25 (for chang 
ing the transporting direction of the recording medium So 
that a main component of a vector representing the trans 
porting direction of the recording medium is inverted) 
includes a roller member of a large diameter and a guide 
member (not shown) disposed around it. The lower surface 
(bottom as viewed in the height direction A) is located at a 
position lower than the transporting path (indicated by a 
dotted line Q in FIGS.3 and 4) in the first transporting roller 
24 (in other words, the transporting path of the recording 
medium in the first transporting roller 24 is located at a 
position higher than the lower surface of the U-turn roller 25 
as viewed in the height direction A). 
0070 More preferably, the transporting path at the bot 
tom of the U-turn unit 25 is located at a position lower than 
the transporting path at the first transporting roller 24 (more 
exactly, higher than the bottom of the components, Such as 
the roller and pad, which form the first transporting roller 24 
as viewed in the height direction A). 
0071. Where the positional relationship between the 
U-turn roller 25 and the first transporting roller 24 or pickup 
roller 30 is thus Set up, a dead Space which is generated 
around the sheet feeding cassette 10 (or merely a region 
where the recording medium is placed) caused by the 
provision of the sheet feeding cassette 10 is effectively used, 
and the upper surface of the U-turn roller 25 can be located 
at a lower position . As a result, the height of the ink-jet 
recording device is more reduced, and the Size and thickness 
reduction which becomes problematic when it is placed into 
the cabinet is realized. 

0072. In connection with the pickup roller 30, the bottom 
of the U-turn roller 25 is lower than the pickup roller 30. 
More specifically, the bottom of the U-turn roller 25 is lower 
than the pickup surface 10b at which the pickup roller 30 
picks up the recording sheet P as viewed in the height 
direction A. In other words, the bottom of the roller forming 
the pickup roller 30 is higher than the bottom of the U-turn 
roller 25 as viewed in the height direction A. Where such a 
construction is employed, the advantages mentioned above 
are more effectively obtained. 

0073. The second transporting roller 26 includes a main 
roller for determining a transportation accuracy of the 
recording sheet P, and an encoder for measuring a rotation 
accuracy, both being on the Same shaft. AS the encoder is 
larger, the number of slits formed therein is more increased, 
So that Securing an accuracy is easy. To make it easy for the 
ink cartridges 12 and the recording sheet P (or sheet feeding 
cassette 10) to be inserted into and drawn out of the device 
body, the encoder is preferably located at an inner part when 
viewed from the front surface 14a in the depth direction C. 
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If So located, its configuration is leSS restricted with its 
interference with other constituent elements less, So that the 
encoder is further increased in size. It is preferable that Such 
a member as a plate for preventing attaching of ink mist, for 
example is provided between the encoder and the mainte 
nance unit 40. With provision of such, deterioration of 
detection accuracy is lessened. 
0.074 The discharging unit 27 includes transporting roll 
ers and spur rollers. A plurality of roller trains (two roller 
trains in this instance) are arranged in the transporting 
direction of the recording sheet P. Each roller train consists 
of a combination of a plurality of transport rollers (five in 
this instance) and spur rollers, oriented perpendicular to the 
transporting direction of the recording sheet P. 
0075. The transporting rollers and the spur rollers are 
used for the elements constituting the transporting System. 
The transporting roller is made of a material, Such as rubber, 
resin, ceramic and metal, and in this instance, it is made 
mainly of rubber. A roller made of ceramic or thermally 
Sprayed metallic material is preferably used for the main 
roller of the Second transporting roller 26 in order to Secure 
an exact transportation. A roller made of resin, metal or the 
like may be used for the Spur roller. The same thing is 
correspondingly applied to each transporting roller forming 
the transporting Systems in embodiments 2 and 3. 
0.076 The recording sheets P are picked up sheet by sheet 
from the sheet feeding cassette 10, which is loaded in the 
depth direction of the device body (depth direction C) from 
the front surface 14a of the device body 14, and the 
transportation of the recording sheet P Starts. The transport 
ing direction of the recording sheet P is the width direction 
(width direction B) of the device body 14, and more exactly 
a direction toward a side (to the right in this instance) when 
viewing the front surface 14a of the device body 14. 
0077. The inserting/drawing-out direction of the record 
ing sheet P (the inserting/drawing-out direction of the sheet 
feeding cassette 10) is different from the transporting direc 
tion of the recording sheet P(in other words, those directions 
are inclined at an angle(about 90 in this instance)). Accord 
ingly, it is little influenced by a reaction generated when the 
sheet is picked up, and hence, the recording sheet P is hardly 
skewed. 

0078. The recording sheet P of which the transportation 
is started by the pickup roller 30, is transported further to a 
Side (right in this instance) by the first transporting roller 24. 
The first transporting roller 24 is disposed so that the 
recording sheet P has a vector directed downward with 
respect to a horizontal plane (B-C plane). Accordingly, the 
recording sheet P is transported Somewhat downward (to the 
lower left, here). The transporting direction of the recording 
sheet P may be directed downward by use of a sheet guide 
or the like. 

0079 The recording sheet Phaving passed the first trans 
porting roller 24, as shown in FIG. 2, is guided to the U-turn 
roller 25 while being Supported at the end part 10a of the 
sheet feeding cassette 10. Accordingly, in the sheet trans 
porting path ranging from the pickup roller 30 to the U-turn 
roller 25, the recording sheet P is transported having a vector 
directed downward in the height direction A as a whole. AS 
a result, the dead Space within the device is more reduced to 
thereby realize the size reduction and thickness reduction of 
the device. 
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0080. By the U-turn roller 25, the recording sheet P is 
transported along the U-turn roller and its advancing direc 
tion is changed by about 180. Specifically, the recording 
sheet moving to a side (right, here) when viewed form the 
front surface 14a of the device body 14 moves to an opposite 
side (left, here) when viewed from the front surface 14a of 
the device body 14, after it passed the U-turn roller 25. 
0081. The recording sheet P having passed the U-turn 
roller 25 is transported further to a side (left, here) by the 
Second transporting roller 26, and guided to a Surface being 
confronted with the recording head 18. The recording sheet 
Phaving a given image recorded thereon by ink ejected from 
the recording head 18 is then discharged onto the sheet 
discharge tray 11 by the sheet discharging unit 27. The user 
directly accesses the sheet discharge tray 11 from the front 
of the recording device and takes out the already recorded 
recording sheet P Incidentally, a Supporting unit for the 
recording sheet P Such as a platen is provided (not shown) 
on the Side opposite to the recording head 18 with respect to 
the recording sheet P between the Second transporting roller 
26 and the discharging unit 27. 
0082 Next, positions of the end faces of recording sheets 
P with respect to the front surface 14a will be described. 
0083) As shown in FIG. 6 (the pickup roller 30 and the 

first transporting roller 24 are omitted for ease of under 
Standing), the recording sheet P is located in a region within 
the sheet feeding cassette 10, which is surrounded by a 
reference position (a plate member formed parallel to the 
transporting direction) 10d closer to a surface 10c of the 
sheet feeding cassette 10 (in other words, this side as viewed 
in the depth direction (direction C) of the sheet feeding 
cassette 11), a fixed wall member 10g, and movable parti 
tioning plates 10e and 10f. Accordingly, even when the 
recording sheet P of any size is Set in the sheet feeding 
cassette 10, the end face of the recording sheet closer to the 
front surface 14a of the device body 14 is always located at 
a position Substantially equally distanced from the front 
Surface 14a of the device body 14, A discharging position of 
the recorded recording sheet P in the sheet discharge tray 11 
Substantially corresponds to the position of the recording 
sheet Plocated in the sheet feeding cassette 10. Accordingly, 
the recording Sheet P of any size is discharged to a position 
on the sheet discharge tray 11, which is closer to the front 
Surface 14a. 

0084 Thus, the end of the recording sheet P, even if it has 
any size, is Substantially equally distanced from the front 
surface 14a of the device body 14. Accordingly, the inven 
tion Succeeds in providing an ink-jet recording device which 
has good use convenience and enables the user to easily take 
out discharged recording medium. 
0085. This advantage is remarkable in the ink-jet record 
ing device of the embodiment in which the Scanning direc 
tion, the inserting/drawing-out of the sheet feeding cassette 
10, the taking-out direction of the recorded recording sheet 
P from the sheet discharge tray 11 are perpendicular to the 
transporting direction of the recording sheet P. That is, an 
operability of the ink-jet recording device is improved at the 
from it surface 14a through which the recording sheet P and 
the ink cartridges 12 are inserted into and taken out of the 
device body. 
0086. In the instant embodiment, the reference position 
10d is located within the sheet feeding cassette. In a case 
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where the medium feed portion is not the sheet feeding 
cassette 10 but a tray insertably provided in the device body 
14, and the recording medium is directly inserted into and 
taken out of the tray, and an opening part merely formed in 
the device body, the reference position may be provided 
within the opening of the device body. 
0087 (Embodiment 2) 
0088 FIG. 7 is a front view perspectively showing an 
outward appearance of an ink-jet recording device, which is 
a Second embodiment of the invention, the outward appear 
ance being Substantially Symmetrical in configuration to that 
of FIG. 1 showing the first embodiment. FIG. 8 is a plan 
View showing a major construction of the ink-jet recording 
device shown in FIG. 7. FIG. 9 is a front view showing a 
major construction of the ink-jet recording device shown in 
FIG. 7. FIG. 10 is a rear view showing a major construction 
of the ink-jet recording device shown in FIG. 7. FIG. 11 is 
a left-side view showing a major construction of the ink-jet 
recording device shown in FIG. 7. In the instant embodi 
ment, within a Scope as viewed from the front Surface 14a, 
the sheet feeding cassette 10, the sheet discharge tray 11, the 
operation Switch 15, the cartridge loading portion 13 and the 
carriage 19 are all located at positions, which are Symmetri 
cal to those in the embodiment 1. The transporting direction 
of the recording Sheet is opposite to that in the first embodi 
ment. The internal construction and the operations of the 
device body 14, which are different from those in the 
embodiment will be described hereunder. For constructions 
of the instant embodiment which are substantially the same 
as of the first embodiment, no description will be given, 
while designating related portions by like reference numer 
als. 

0089. A transporting system in the instant embodiment is 
different from the first embodiment in a Second transporting 
roller 44, a U-turn roller 41, a third transporting roller 42 and 
discharge unit 43. The Second transporting 44 transports a 
recording sheet P coming from the first transporting roller 
24. The U-turn roller 41 (for changing the transporting 
direction of the recording medium So that a main component 
of a vector representing the transporting direction of the 
recording medium is inverted) U-turns the recording sheet P 
coming from the first transporting roller 24. The third 
transporting roller 42 transports the recording sheet P com 
ing from the U-turn roller 41 after its direction is changed by 
about 180°. The discharge unit 43 discharges the recorded 
recording sheet P to the sheet discharge tray 11. 

0090 The U-turn roller 41 includes roller trains 41a to 
41d each having a combination of a plurality of transport 
rollers and Spur rollers, the diameter of each roller being 
smaller than that of each of the rollers forming the U-turn 
roller 25 in the first embodiment. The transporting roller is 
located outside a transporting path Q and the Spur roller is 
located inside the transporting path Q. By thus locating the 
Spur roller within the transporting path Q, the recording 
sheet P is reliably transported while preventing soiling of the 
recording Surface, with a minimum arrangement (its contact 
with the recording Surface is minimized). And an ink-jet 
recording device producing an image at high recording 
quality is realized. 

0091. As shown in FIGS. 9 and 10, the roller trains 41a 
to 41d are disposed to cover (or Surround) the recording head 
18 or a region where the recording head 18 records on a 

Aug. 14, 2003 

recording medium, or a part of the Scanning region of the 
carriage 19 (or a part of the head unit in the case of the line 
head). The lower-most transporting roller of the roller train 
41a of the U-turn roller 41 as viewed in the height direction 
(direction A) of the device body 14 is lower than the 
recording head 18 or a region where the recording head 18 
records on a recording medium, or the Scanning region of the 
carriage 19 (or the shortest member (recording head 18, 
here) on the carriage 19 as viewed in the height direction). 
The upper-most transporting roller of the roller train 41a of 
the U-turn roller 41 is higher than the recording head 18 or 
a region where the recording head 18 records on a recording 
medium, or the Scanning region of the carriage 19 (the 
highest member (ink cartridges 12 or head relaying Substrate 
29, here) on the carriage 19 as viewed in the height direc 
tion) . A radius of curvature of the recording sheet P 
transported by the U-turn roller 41 may be set at a maximum 
value of it. Accordingly, a reliable ink-jet recording device 
in which paper jamming rarely occurs even at the time of 
thick-paper transporting, is realized. 
0092. The third transporting roller 42 has a function to 
transport the recording sheet P coming from the U-turn roller 
41 toward the discharge unit 43, and includes transporting 
rollers and spur rollers. The third transporting roller 42 is 
constructed with a roller train which consists of a combi 
nation of a plurality of transport rollers and spur rollers (five 
rollers in this embodiment, respectively), oriented perpen 
dicular to the transporting direction of the recording sheet P. 
The transporting roller is locate data position higher than the 
recording head 18 or a region where the recording head 18 
records on a recording medium, or the member (ink car 
tridges 12 or head relaying Substrate 29, here) located at the 
highest position on the carriage 19 (and the member 
mounted therein) as viewed in the direction A. 
0093. The discharging unit 43 includes transporting roll 
ers (may be metal rollers coated with resin) and spur rollers. 
A roller train consists of a combination of a plurality of 
transport rollers and spur rollers (five rollers in this embodi 
ment, respectively), oriented perpendicular to the transport 
ing direction of the recording sheet P. The transporting roller 
is located at a position higher than the recording head 18 or 
a region where the recording head 18 records on a recording 
medium, or the highest member (ink cartridges 12 or head 
relaying substrate 29, here) on the carriage 19 (and the 
member mounted on it) as viewed in the height direction), 
as viewed in the height direction A of the device body 14. 
0094. Thus, by locating the discharging unit 43 at a 
position higher than the member on the carriage 19 as 
Viewed in the direction A, a sheet discharging position is Set 
at a higher position as viewed in the direction A, therefore, 
the number of recorded recording media to be Stacked can be 
increased. In Some kinds of paper sheets, a thickness of 
paper sheets after recorded is 1.2 to 3 times as large as a 
thickness of the paper sheets before recorded. In this respect, 
this construction is considerably effective. 
0.095 The U-turn roller 41, the third transporting roller 
42 and the discharge unit 43 are each constructed with the 
roller train each including the transporting rollers and the 
spur rollers. The roller train may be constructed with one 
transporting roller and a plurality of Spur rollers. 
0096. The third transporting roller 42 and the discharge 
unit 43 are substantially linearly arranged from the last roller 
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train 41d of the U-turn roller 41. Those may be located at 
desired positions if the transporting path is disposed Sur 
rounding the transporting path of the carriage 19 and main 
mechanical parts. For example, the discharge unit 43 may be 
located at a position lower than the third transporting roller 
42 as viewed in the direction A. 

0097. The recording sheets P are picked up sheet by sheet 
from the sheet feeding cassette 10, which is loaded in the 
depth direction of the device body (depth direction C) from 
the front surface 14a of the device body 14, and the 
transportation of the recording sheet P Starts. The transport 
ing direction of the recording sheet P is the width direction 
(width direction B) of the device body 14, and more exactly 
a direction toward a side (to the right in this instance) when 
viewing the front surface 14a of the device body 14. 
0098. The recording sheet P of which the transportation 
is started by the pickup roller 30, is transported further to a 
Side (right in this instance) by the first transporting roller 24. 
In the first embodiment, the first transporting roller 24 is 
disposed So that the recording sheet P has a vector directed 
downward with respect to a horizontal plane (B-C plane) 
Accordingly, the recording sheet P is transported Somewhat 
downward (to the lower left, here). In the instant embodi 
ment, however, it is Straightforwardly transported in the 
direction as it is 

0099. The recording sheet Phaving passed the first trans 
porting roller 24 is further transported forward by the second 
transporting roller 44. The recording sheet P having passed 
the second transporting roller 44 is led to a position where 
it is confronted with the recording head 18. At this position, 
an image is recorded on the recording sheet by ink ejected 
from the recording head 18. Thereafter, of those recording 
sheets P, the ones having imageS recorded thereon are 
successively led to the U-turn roller 41. 
0100. By the U-turn roller 25, the recording sheet P is 
transported along the roller trains 41a to 41d and its advanc 
ing direction is changed by about 180. Specifically, the 
recording sheet moving to a side (left, here) when viewed 
form the front Surface 14a of the device body 14 moves to 
an opposite side (right, here) when viewed from the front 
surface 14a of the device body 14, after it passed the U-turn 
roller 41. 

0101. At this time, the recording sheet P is passed so as 
to Surround the Scanning region of the carriage 19. In other 
words, the transporting path of the recording sheet P is 
provided So as to Surround the recording head 18 or a region 
where the recording head 18 records an image on the 
recording Sheet P. In addition, the recording Surface of the 
recording sheet P on which ink is stuck is directed toward the 
inner side (carriage 19 Side). The recording Surface comes in 
contact with the Spur rollers, which are located on the inner 
side of the U-turn roller 41 (the recording head 18 or 
carriage 19 side). This feature will prevent deterioration of 
the image quality of the image recorded on the recording 
surface of the recording sheet P. 
0102) The recording sheet P having passed the U-turn 
roller 41 is transported further to a side (right, here) by the 
third transporting roller 42, and is then discharged onto the 
sheet discharge tray 11 by the discharging unit 43. The user 
directly accesses the sheet discharge tray 11 from the front 
of the recording device and takes out the already recorded 
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recording sheet P A Supporting unit for the recording sheet 
P Such as paper guides is provided (not shown) among the 
transporting roller 42, 44 constituting the transporting path, 
U-turn roller 41 and the discharge unit 43. 

0103) As described above, the recording sheets having 
been processed for image recording by the recording head 
18 are successively led to the U-turn roller 41. That is, the 
U-turn roller 41 is provided at a downstream side of the 
recording head 18 with respect to the recording sheet 
transporting direction of the transporting path. The U-turn 
roller changes their directions by about 180° (in other words, 
after recording operation of an image on the recording sheet 
by the recording head 18 is completed, the transporting 
direction is changed by the U-turn roller 41). Accordingly, a 
distance from the recording head 18 to the sheet discharge 
tray 11 along the transporting path is increased (in other 
words, the transporting path after the recording operation 
ends is elongated) when comparing with a case where the 
recording operation is performed after its U-turn. As a result, 
a time taken for the Start of recording operation till the 
recording sheet reaches the sheet discharge tray 11 can be 
increased. AS the recording Speed is higher, this feature is 
more effective for problem of recording Surface Soiling, in 
particular for a case where a kind of ink (e.g., pigment) 
having a long drying time is used. 

0104 Further, it is noted that the recording surface is 
faced downward on the sheet discharge tray 11. With this 
feature, even if ink unintentionally drops to the recording 
sheet at the time of replacing the ink cartridge 12, there is no 
chance that the recording Surface is Soiled, and the feature 
prevents foreign materials from attaching to the recording 
Surface. 

0105. Further, it is noted that the recording head 18 or a 
region where the recording head 18 records an image on the 
recording Sheet P or the Scanning region of the carriage 19 
is Surrounded by the transporting path for the recording 
sheet P. Heat generated by parts mounted on the recording 
head 18 and the carriage 19 quickly dries ink ejected onto 
the recording sheet P. Further, the recording surface of the 
recording sheet P onto which ink sticks is directed toward 
the inner side (the carriage 19 side). This feature minimizes 
a chance that after the recording operation, the transporting 
roller comes in contact with it. Accordingly, deterioration of 
the recording quantity is prevented, and further an air current 
generated with the Scanning motion of the carriage 19 hits 
the recording Surface of the recording sheet P for a long time 
ranging from the U-turn to the sheet discharging. The air 
current quickens the drying of ink on the recording Surface. 

0106. In the ink-jet recording device thus constructed, 
main mechanical portions of the recording device, Such as 
the carriage 19 and the maintenance unit 40, are located 
between the sheet feeding cassette 10 an the sheet discharge 
tray 11 (may be considered as the recording medium Sup 
plied and the recording medium discharged) as viewed in the 
height direction (direction A) of the device body 14. Accord 
ingly, a radius of curvature of the recording medium when 
it is transported may be set at a maximum value of it, and 
hence, the size and thickness reduction of the device body is 
realized. This fact implies that the recorded recording sheet 
P pass above the recording head 18 or a region where the 
recording head 18 records an image on the recording sheet 
P or the carriage 19 as viewed in the direction A. Accord 
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ingly, a height of Stacked discharged recording sheets may 
be increased as viewed in the height direction A of the device 
body 14. As a result, the number of recorded recording 
sheets P to be stacked maybe increased. It is prevented that 
a lubricant, Such as grease, attached to the mechanical parts 
attaches to the recorded recording sheets P therefore, excel 
lent recording quantity is maintained for a long term. 
0107 Further, in this embodiment, the pickup roller 30 
picks up the recording Surface of the recording sheet P. 
Therefore, a Surface of the recording sheet which comes in 
contact with the lower transporting roller 24a of the first 
transporting roller 24 having a function of a separation 
member is not the recording surface. With this, there is no 
chance that the recording Surface is damaged through the 
Separation operation. 
0108 Further, the recording operation by the recording 
head 18 is performed before the transporting direction is 
greatly changed by the U-turn roller 41. Accordingly, a 
distance from the pickup roller 30 to the recording surface 
of the recording head 18 is shorter than that in the case where 
the recording operation follows the U-turn. Accordingly, 
when at the completion of recording, the next paper sheet is 
picked up, a distance from the trailing end of the preceding 
sheet to the leading end of the sheet picked up anew is 
Shortened. As a result, the recording efficiency is improved, 
and in recording on a plurality of recording sheets, the whole 
recording time is reduced. 
0109 (Embodiment 3) 
0110 FIG. 12 is a front view perspectively showing an 
outward appearance of an ink-jet recording device according 
to a third embodiment of the invention. FIG. 13 is a plan 
View showing a major construction of the ink-jet recording 
device shown in FIG. 12. FIG. 14 is a front view showing 
a major construction of the ink-jet recording device shown 
in FIG. 12. FIG. 15 is a rear view showing a major 
construction of the ink-jet recording device shown in FIG. 
12. FIG. 16 is a left-side view showing a major construction 
of the ink-jet recording device shown in FIG. 12. 
0111. The instant embodiment is different from the first 
and Second embodiments in the transporting path for the 
recording medium. For constructions of the instant embodi 
ment which are Substantially the same as of the first and 
Second embodiments, no description will be given, while 
designating related portions by Same reference numerals. 
0112 Firstly, a construction of the sheet feeding cassette 
50 is different from that of the sheet feeding cassette 10 in 
each of the first and Second embodiments. The sheet feeding 
cassette 10 in the first and second embodiments includes the 
pickup roller 30 and the first transporting roller 24. In the 
sheet feeding cassette 50 of the third embodiment, those 
components are located at fixed parts in the device body 14 
but not in the sheet feeding cassette. A construction of the 
sheet feeding cassette 50 except the pickup roller and the 
first transporting roller is Substantially the Same as of the 
sheet feeding cassette 10 shown in FIG. 6. The concept of 
disposing the recording sheets P is also Substantially the 
same as that of the above-mentioned embodiment. No 
further description of it will be given. Reference numeral 10 
designating the sheet feeding cassette is replaced with 50. 
0113. The pickup roller 51 is provided at a fixed part of 
the device body 14, and is disposed facing the pickup 
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surface 50b of the recording sheets P stacked on the sheet 
feeding cassette 50 loaded in the device body 14. A con 
struction of the pickup roller 51 is substantially the same as 
that of the pickup roller 30 in each of the first and second 
embodiments except that the pickup roller 51 is located on 
the device body 14 side. 
0114) A first U-turn roller 52 (for changing a transporting 
direction of the recording medium So as to invert a main 
component of a vector representing a transporting direction 
of the recording medium), like the U-turn roller 41 in the 
Second embodiment, includes roller trains 52a, 52b and 52c 
each consisting of a combination of transport rollers and 
Spur rollers, each roller being Small in diameter. The trans 
porting rollers are disposed outside of the transporting path 
Q, and the Spur rollers are disposed inside the transporting 
path Q. At this stage, the recording proceSS on the recording 
sheet P is not yet carried out. Accordingly, use of the Spur 
roller is not essential, and it maybe replaced with the 
transporting roller. 

0115 The first transport unit 53, like the second trans 
porting roller 26 in the first embodiment, includes a main 
roller for determining a transportation accuracy of the 
recording sheet P, and an encoder for measuring a rotation 
accuracy, both being on the same Shaft. 
0116. A first transport unit 54 transports the recording 
sheet P after the recording sheet Preceives ink ejected from 
the recording head 18. Accordingly, the first transportunit 54 
includes two roller trains each consisting of Spur rollers 
located on the recording Surface Side and transporting rollers 
located on the Side opposite to the recording Surface Side. 
The first transportunit 54 Serves as sheet discharging unit in 
the case of common use of mechanical parts to be given 
later. For this reason, two roller trains are used. Where the 
common use is not considered, use of one roller train 
Suffices. 

0117. A second U-turn roller 55 (for changing a trans 
porting direction of the recording medium So as to invert 
again a main component of a vector representing a trans 
porting direction of the recording medium), like the U-turn 
roller 41 in the second embodiment, also includes roller 
trains 55a, 55b and 55c each consisting of a combination of 
transport rollerS Spur rollers, each roller being Small in 
diameter. The transporting rollers are disposed outside of the 
transporting path Q, and the Spur rollers are disposed inside 
the transporting path Q. The recording Surface of the record 
ing sheet P on which ink is ejected moves while facing the 
inner side (i.e., the spur roller Side), So that the recording 
surface is hardly soiled. The final roller train 55c of the 
Second U-turn roller 55 Serves as Sheet discharging unit. 
0118 Next, operations of the transporting system in the 
ink-jet recording device thus constructed will be described. 
0119) The pickup roller 51 is brought into contact with 
the pickup surface 50b of the sheet feeding cassette 50 in 
which recording sheets P are set, and the pickup roller 51 
picks up one recording sheet P and the transportation of the 
recording sheet P Starts. At this time, the transporting 
direction of the recording sheet P is the width direction 
(direction B) of the device body 14. More specifically, it is 
transported to a side (right Side, here) when viewing the 
front surface 14a of the device body 14. The picked up 
recording sheet Padvances to another side (right Side, here) 
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when viewed from the front surface 14a of the device body 
14, and is led to the roller train 52a located closest to the 
pickup roller 51, and then passes the roller trains 52b and 
52c. The roller train 52c is disposed so as to cause a vector 
directed downward with respect to the horizontal plane (B-C 
plane) in the recording sheet P. The advancing direction of 
the recording sheet P is changed by 180 or larger, and the 
recording Sheet advances to the Side opposite to the Side in 
its previous traveling and Somewhat downward (lower left, 
here). The recording sheet P advances along a paper guide 
(not shown), and is led to the first transport unit 53. And, the 
recording sheet P changes its traveling direction to an almost 
horizontal direction with the aid of the first transportunit 53, 
and then is led to a Surface facing the recording head 18. The 
recording sheet P on which a given image is recorded by ink 
ejected from the recording head 18 is led further to the side 
by the first transportunit 54, and then to the roller train 55a 
of the second U-turn roller 55, located closest to the record 
ing head 18. When the recording sheet passes the roller 
trains 52b and 52c, the recording sheet P changes its 
advancing direction by about 180°, and moves to the side 
(right Side, here) opposite to that in its previous traveling, 
Viz., its direction is changed to the advancing direction 
Substantially the same as when it is picked up, and in this 
direction, the recording sheet travels. Finally, the recording 
sheet is discharged onto the sheet discharge tray 11 by the 
roller train 55c also Serving as the final discharging unit. The 
user directly accesses the sheet discharge tray 11 from the 
front Surface 14a, and takes out the recording sheet P of 
which recording process is completed. Aguide member (not 
shown) for guiding the recording medium is preferably 
provided between the members forming the transporting 
System. 

0120 Characteristic construction features of the embodi 
ment will be described. 

0121 Since the first U-turn roller 52 and the second 
U-turn roller 55 are used, a length of the device body 14 in 
the width direction B is reduced. Accordingly, a radius of 
curvature of the recording sheet P to be transported may be 
Set at a large value to thereby Suppressing paper jamming 
OCCCCC. 

0122). Also in the embodiment, the first U-turn roller 52 
and the second U-turn roller 55 are disposed at positions 
closer to both ends of the device body 14 when viewed from 
the front Surface 14a. A recording block 14g including the 
recording head 18 or the Scanning region of the carriage 19 
is disposed at the central part. Specifically, the plurality of 
U-turn roller surround (in other words, the recording head 18 
or the recording block 14g is located between the first U-turn 
roller 52 and the second U-turn roller 55) the recording head 
18 or the region where the recording on the recording 
medium is carried out by the recording head 18 or the 
recording block 14g including the Scanning region of the 
carriage 19 in the horizontal direction (B-C plane direction) 
(the maintenance unit 40 may be included, as a matter of 
course.). With such a construction, the first U-turn roller 52 
and the second U-turn roller 55 may have each a large radius 
of curvature, therefore, even though a recording sheet Such 
as a thick paper easy to be jammed is passed through, each 
of the U-turn unit allows the recording sheet to pass there 
through with less chance of jamming occurrence. The result 
ant ink-jet recording device has a high reliability. 
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0123. If a radius of curvature of the second U-turn roller 
55 is selected to be larger than that of the first U-turn roller 
52, the jamming occurrence is made infrequent at the Second 
U-turn roller 55 through which the recorded sheet is to be 
passed which must be carefully transported, and of which 
ink not yet dried will Soil its vicinal pats highly possibly 
when paper jamming occurs. This feature is fairly preferable 
in the ink-jet recording device. 
0.124. The second U-turn roller 55 is disposed above the 
sheet feeding cassette 10. Accordingly, the length of the 
device body 14 in the width direction B is reduced. The 
resultant ink-jet recording device is Suitable for use with the 
cabinet. 

0.125 The recording block 14g is designed to be operable 
as an ink-jet recording device if the sheet feeding cassette 
50, the U-turn rollers 52 and 55 and the sheet discharge tray 
11 are removed. A transporting path in Such a case is 
indicated by a solid line R in FIG. 14. Only providing a 
paper guide along the Solid line R realizes the transporting 
path indicated by the solid line R. The first transportunit 54 
is provided with a plurality of roller trains So as to have a 
function of the discharging unit. 
0.126 When the ink-jet recording device based on the 
recording block 14g is disposed in a State that the sheet 
feeding side indicated by the solid line R is located on the 
rear Side of the device, it functions as an ink-jet recording 
device of the type in which the recording sheet is inserted 
from the rear Side, and discharged from the front Side. 
O127 Thus, by combining one recording block 14g with 
peripheral devices, an ink-jet recording device of the front 
operation type may be constructed, and also an ink-jet 
recording device of the type for use with a personal com 
puter where the recording medium is transported from the 
rear Side to the front Side may be constructed. Accordingly, 
the recording block 14g may be used commonly by different 
types of ink-jet recording devices. This feature increases a 
variation of the ink-jet recording devices, and reduces the 
cost to manufacture. 

0128. In the height direction (direction A) of the device 
body 14, the recording block 14g is disposed between the 
sheet feeding cassette 50 and the sheet discharge tray 11 (in 
other words, the recording head 18 or the recording block 
14g is located between the sheet feeding cassette 50 and the 
sheet discharge tray 11). By So disposing, the medium feed 
portion which must be inserted and drawn out from the 
outside (front Surface 14a) of the device body 14, the 
medium discharge portion, ink feed portion, and ink Sup 
plying body loading portion may be Stacked in the height 
direction (direction A) of the device body. This leads to size 
reduction of the device body in the width direction. The user 
inserts and draws out the recording sheet and the cartridge 
and takes out the recorded recording sheet, in a simple 
manner. Accordingly, an ink-jet recording device having 
good operability is provided. 

0129. The recording block 14g is located at the central 
part of the device body 14. Accordingly, the recording sheet 
P is smoothly transported, and further a chance that the 
recorded recording sheet P is soiled with ink when ink 
replacing work is lessened. 
0.130. The sheet discharge tray 11 is located at a position 
higher than the cartridge loading portion 13 to and from 
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which the ink cartridges 12 is inserted and drawn out in the 
height direction (direction A) of the device body 14 (viz., the 
recording sheet P is located at a position higher than the 
carriage 19, the recording head 18 mounted on the carriage 
19, and the ink cartridges 12). Accordingly, there is no 
chance that at the time of replacing the ink cartridge 12, ink 
unintentionally drops to the recorded recording sheet as 
discharged onto the sheet discharge tray 11. 

0131 The recording sheets having been processed for 
image recording by the recording head 18 are Successively 
led to the U-turn roller 41. The U-turn roller changes their 
directions by about 180. Accordingly, a distance from the 
recording head 18 to the sheet discharge tray 11 along the 
transporting path is increased when comparing with a case 
where the recording operation is performed after its U-turn. 
AS a result, a time taken for the Start of recording operation 
till the recording sheet reaches the Sheet discharge tray 11 is 
increased. AS the recording Speed is higher, this feature is 
more effective for problem of recording Surface Soiling, in 
particular for a case where a kind of ink (e.g., pigment) 
having a long drying time is used. Further, it is noted that the 
recording Surface is faced downward on the sheet discharge 
tray 11. With this feature, even if ink unintentionally drops 
to the recording sheet at the time of replacing the ink 
cartridge 12, there is no chance that the recording Surface is 
Soiled, and the feature prevents foreign materials from 
attaching to the recording Surface. 

0132 (Embodiment 4) 
0.133 FIG. 18 is a plan view showing a major construc 
tion of an ink-jet recording device according to a fourth 
embodiment of the invention. FIG. 19 is a front view 
showing a major construction of an ink-jet recording device 
as the fourth embodiment of the invention. FIG. 20 is a rear 
View showing a major construction of an ink-jet recording 
device as the fourth embodiment of the invention. FIG. 21 
is a left-side view showing a major construction of an ink-jet 
recording device as the fourth embodiment of the invention. 
0134). An outward appearance of the ink-jet recording 
device of the fourth embodiment is similar to that of the first 
embodiment shown in FIG. 1. A construction of the interior 
of the device body is also substantially the same as the first 
embodiment except that a layout of the maintenance unit. 
Accordingly, Similar to or equivalent portions are designated 
by like reference numerals, and description other portions 
than the maintenance unit will be omitted. 

0135) In the fourth embodiment, a maintenance unit 400, 
unlike the maintenance unit 40 of the first embodiment, is 
disposed on the front surface 14a side of the device body 14. 
0.136 Specifically, when the carriage 19 which recipro 
catively moves between the end of the back Surface 14th side 
and the end of the front Surface 14a is on the front Surface 
14a Side, the cap part 4a, the wiping member 40e and the 
like of the maintenance unit 40 are confronted with the 
recording head 18. 

0.137 With Such a construction, the region for replacing 
the ink cartridges 12 and the region for the maintenance 
operation of the recording head 18 are located at the same 
end part of the front surface 14a side of the device body 14. 
Accordingly, when comparing with a case where those 
regions are located at different end thereof, a restoring 
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operation of a necessary recording head 18 can be quickly 
performed immediately after the replacement of the ink 
cartridge 12. 

0.138. In a case where as in the instant embodiment, the 
Scanning direction of the carriage 19 and the inserting/ 
drawing-out direction of the sheet feeding cassette 10 (the 
inserting/drawing-out direction of the recording sheet P to 
the medium feed portion) are the depth direction (direction 
C) of the device body, when the maintenance unit 40 is 
located on the front Surface 14a side of the device body 14 
through which the sheet feeding cassette 10 is inserted and 
drawn out, its Spatial interference with the sheet feeding 
cassette 10 must be avoided. 

0.139. To solve problem proper to the ink-jet recording 
device of the type in which the Scanning direction of the 
carriage and the inserting/drawing-out direction of the 
recording sheet are the same, a Space through which the 
recording sheet P (sheet feeding cassette 10) is inserted and 
drawn out at least partially overlaps with the cap part 40a 
and the wiping member 40e in the height direction A. 
Further, the pump part 40b and the motor part 40d of the 
maintenance unit 40 at least partially overlap with the Space 
through which the recording sheet P (sheet feeding cassette 
10) is inserted and drawn out, in the width direction B. 
0140. With Such a construction, the sheet feeding cassette 
10 never spatially interferes with the maintenance unit 40, 
and size increase of the device body 14 is prevented. In 
particular, restrictions on the width direction B and the 
height direction A of the device are minimized. The record 
ing device may easily be placed within a limited Space of a 
housing body, Such as a cabinet. An ink-jet recording device 
which is excellent in Space Saving is realized. 
0141 When the ink cartridges 12 mounted on the car 
riage 19 are removed from the front surface 14a, it is 
preferable that the cap part 4.0a of the maintenance unit 40 
is in contact with the recording Surface of the recording head 
18 or that even when those are put in a separated State, it is 
located just under the recording head 18. If So done, even 
when a pressure within the recording head 18 varies at the 
time of replacement of the ink cartridges 12, and ink leaks 
out of the nozzle of the recording head 18, there is less 
chance that the sheet feeding cassette 10 and the recording 
sheets P. located thereunder are soiled with ink. 
0.142 AS Seen from the foregoing description, the ends of 
recorded recording media are located at positions Substan 
tially equidistantly Separated from the device body, while 
being flush with the latter. Accordingly, the invention Suc 
ceeds in providing an ink-jet recording device which has 
good use convenience and enables the user to easily take out 
discharged recording medium. 
0.143 A region for replacing an ink Supplying body and 
a maintenance operation region for a recording head are both 
located on an end part of a predetermined Surface of the 
sheet feeding cassette. When comparing with a case where 
those regions are located at different end parts thereof, a 
restoring operation of a necessary recording head is quickly 
performed immediately after the replacement of the ink 
Supplying body. 

0144. In another feature of the invention, a bottom of a 
U-turn roller is located at a position which is lower than 
pickup roller as viewed in the height direction of the device. 



US 2003/O151653 A1 

With this feature, size reduction of the device body, in 
particular reduction of a height of the device body, is 
realized, while effectively utilizing a dead Space within the 
device body. 

0.145) Further, the recording medium is successively 
transported from a region where the recording operation by 
the recording head ends to the U-turn roller. Accordingly, a 
transporting path along which the recording medium will 
travel after the recording operation ends is elongated, So that 
a time taken for the recording medium to travel from the 
transporting path till the recording medium is discharged is 
reduced. 

0146 In the invention, the discharging unit is located at 
a position higher than the recording head with respect the 
height direction of the device body. A sheet discharging 
position is Set at a higher position with respect to the height 
direction of the device body. The number of recorded 
recording media to be Stacked is increased. 

0147 Further, the recording head is located at a position 
between the medium feed portion and the medium discharge 
portion as viewed in the height direction of the device body. 
Accordingly, a radius of curvature of the recording medium 
when it is transported may be set at a maximum value of it, 
and hence, the size and thickneSS reduction of the device 
body is realized. 

What is claimed is: 

1. An ink-jet recording device comprising: a medium feed 
portion for feeding recording media; 

a transporting System for transporting a recording medium 
from Said medium feed portion, Said transporting Sys 
tem including a pickup member for picking up a 
recording medium placed in Said medium feed potion 
and a direction changing member for changing a trans 
porting direction of the recording medium to invert a 
main component of a vector representing a transporting 
direction of the recording medium picked up by Said 
pickup member; 

a medium discharge portion to which recorded recording 
medium transported by Said transporting System is 
discharged; and 

a recording head for ejecting ink toward a recording 
medium, 

wherein a bottom of Said direction changing member is 
located at a position lower than Said pickup roller with 
respect to a height direction. 

2. The ink-jet recording device according to claim 1, 
wherein a bottom of Said direction changing member is 
located at a position lower than a pickup Surface of Said 
pickup member at which said pickup member picks up the 
recording medium, with respect to the height direction of 
Said device. 

3. The ink-jet recording device according to claim 1, 
wherein Said pickup member includes a roller, and a bottom 
of Said roller is located at, a position higher than a bottom 
of Said direction changing member with respect to the height 
direction of Said device. 
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4. The ink-jet recording device according to claim 1, 
wherein Said transporting System further comprises a trans 
porting member for transporting the recording medium 
picked up by Said pickup member to Said direction changing 
member. 

5. The ink-jet recording device according to claim 4, 
wherein Said transporting member includes a transporting 
roller, and a bottom of Said transporting roller is located at 
a position higher than a bottom of Said direction changing 
member with respect to the height direction of Said device. 

6. An ink-jet recording device comprising: 
a medium feed portion for feeding recording media; 
a transporting System for transporting a recording medium 

from Said medium feed portion, Said transporting Sys 
tem including a pickup member for picking up a 
recording medium placed in Said medium feed potion, 
and a direction changing member for changing a trans 
porting direction of the recording medium So as to 
invert a main component of a vector representing a 
transporting direction of the recording medium picked 
up by Said pickup member, 

a medium discharge portion to which recorded recording 
medium transported by Said transporting System is 
discharged; and 

a recording head for ejecting ink toward a recording 
medium, 

wherein the recording medium transported by Said direc 
tion changing member has a vector directed downward 
with respect to the height direction of Said device. 

7. The ink-jet recording device according to claim 1, 
wherein the recording medium is inserted into and drawn out 
of a device body in a first direction, and the recorded 
recording medium is drawn out of Said medium discharge 
portion in the first direction, and the recording medium in 
Said transporting System is transported in a Second direction 
different from the first direction. 

8. The ink-jet recording device according to claim 1, 
wherein Said medium discharging portion is located at a 
position higher than Said recording head with respect to the 
height direction of Said device. 

9. The ink-jet recording device according to claim 1, 
further comprising: a carriage for mounting Said recording 
head, wherein Said medium discharging portion is located at 
a position higher than Said carriage with respect to the height 
direction of Said device. 

10. The ink-jet recording device according to claim 1, 
further comprising 

an ink Supplying body for Supplying the ink to Said 
recording head; 

a carriage for mounting Said recording head and Said ink 
Supplying body, 

wherein Said medium discharging portion is located at a 
position higher than Said ink Supplying body with 
respect to the height direction of Said device. 

11. The ink-jet recording device according to claim 1, 
wherein Said direction changing member is provided at a 
downstream Side of the recording head with respect to the 
transporting direction of the recording medium. 

12. The ink-jet recording device according to claim 1, 
wherein Said direction changing member includes a first 
U-turn roller and a Second U-turn roller to change the 
transporting direction of the recording medium twice. 
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13. The ink-jet recording device according to claim 1, 
further comprising: 

a carriage for mounting Said recording head and performs 
a reciprocating movement in a first direction; 

a plurality of ink Supplying bodies arranged along a first 
plane, each of Said ink Supplying bodies Storing ink 
Supplied to Said recording head and attached to and 
detached from Said carriage from a first plane, and 

an ink Supplying body loading portion in which a Space 
ranging from an opening formed in the first plane of a 
device body to the interior of Said ink-jet recording 
device, 

wherein Said ink Supplying body is inserted into and 
drawn out of Said ink Supplying body loading portion in 
the first direction, 

wherein the recording medium is inserted into and drawn 
out of the device body in the first direction from the first 
plane, 

wherein the recorded recording medium is drawn out of 
Said medium discharge portion in the first direction 
from the first plane, 

wherein the recording medium in Said transporting System 
is transported in a Second direction different from the 
first direction, 

wherein Said medium feed portion includes a reference 
position of the recording media therein at a Side of the 
first plane with respect to the center of Said medium 
feed portion. 

14. The ink-jet recording device according to claim 1, 
further comprising: 

a carriage for mounting Said recording head and performs 
a reciprocating movement in a first direction; 

a maintenance unit comprising: a cap member located at 
a position opposed to Said carriage, for restricting the 
drying of nozzles of Said recording head; a wiping 
member for wiping out a nozzle face of Said recording 
head; and a pump disposed at a position lower than Said 
recording head with respect to the height direction, for 
Sucking ink from Said recording head; and 
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an operation Section provided on a first plane of a device 
body, 

wherein the recording medium is inserted into and drawn 
out of the device body in the first direction from the first 
plane, 

wherein the recorded recording medium is drawn out of 
Said medium discharge portion in the first direction 
from the first plane, 

wherein the recording medium in Said transporting System 
is transported in a Second direction perpendicular to the 
first direction, 

wherein Said maintenance unit is confronted with Said 
recording head at an end of a reciprocatively moving 
region of Said carriage, and the end is located closer to 
the first plane. 

15. The ink-jet recording device according to claim 1, 
further comprising: 

a carriage for mounting Said recording head and performs 
a reciprocating movement in a first direction; and 

an operation Section provided on a first plane of a device 
body, 

wherein the recording medium is inserted into and drawn 
out of the device body in the first direction from the first 
plane, 

wherein the recorded recording medium is drawn out of 
Said medium discharge portion in the first direction 
from the first plane, 

wherein the recording medium in Said transporting System 
is transported in a Second direction perpendicular to the 
first direction, 

wherein at least a part of Said medium feed portion is 
Overlapped with at least a part of Said carriage with 
respect to the transporting direction of the recording 
medium. 


